«PaccmoTpeHno» «CoracoBano» «YTBepKIAIO»

IIpencenarens MO 3aMeCcTuTeNb TUPEKTOpa Hupexrop
MOY «'umHazus no YBP MOY MOY «I'umnazus
«ABuarop» «I'umHa3us «ABuarop» «ABuarop»

/NUBanoBa O. B./

PABOYASA ITPOTPAMMA
cpeaHero oomero o0pa3oBaHusA
yueOHoro npeamera «buosorus»
(yriiy0JiéHHbBII YPOBEHD)

utst o0yuaromuxcs 10 kiracca ecTecTBeHHO-HAYYHOTO POl

r. CapaToB
2024-2025 y4ueOHbIii roj



MOSICHUTEJBHASA 3AIINCKA

PaGouas mporpamma no yaebnomy npeamery "buonorus" ays o0ydaromumxcs
10 kmaccoB (nmanmee - OHMOJIOTHS) HAa YPOBHE CPEIHEr0 OOIIero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccwmiickoit ®enepammmy, DOIOC COO, Konuenmun
npenoAaBaHus ydyeOHoro mpenMera «buonorus» W OCHOBHBIX MOJIOKECHHUN
benepanbHOl padoyeit mporpaMMbl BOCITUTAHUS.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHero obmiero oopasoBaHUs
3aBepiaeT OUOJIOrHYecKkoe 00pa3oBaHue B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
U yriyOJeHue 3HaHUH 00yJaroIuXcst O dKUBOU MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U
KJICTOYHON OMOJIOTHH, SMOPUOIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEIICKIIUH,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YYEHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYyYaIOMUXCS K TMOCICAYIOMEMY MOTYyYCHHUIO
OuoJIorM4eckoro  oOpa3oBaHUs B By3aX M OpraHM3alMsiX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €T0 COAEPKAHMSI COCTABIIECT CHCTEMaA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  HU3YYCHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOLLIUX CUCTEMATHUECKUX Pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOIO
oOmero oOpa3zoBanus, B 10 kimacce 3TH 3HaHUS TNOJNy4YalOT pas3BuTue. Tak,
pacmMpeHsl W yrayOneHbl OMOIIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OaKTepusax, OpraHU3Me YeJIOBEKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTEIHHO BKJIFOYEHBI OMOJIOTMYECKUE CBE/ICHUS MTPUKIIAIHOTO U TIOMCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TIOCIEIYIOIIETO
BbIOOpa nipodeccuu.

Llenp n3yuenus ydeOHoro mpenmera «buonorus» Ha yrmyOaEéHHOM YpOBHE —
OBJIaJICHHE  OOYyYalOIIMMHUCS 3HAHUSIMU O  CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHW3allud JKUBBIX CHUCTEM pa3HOTO paHra U TNPUOOPETEHHE YMEHHM
WCITIOJIb30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM MHTEpPEca K ONpeneneéHHOl o0macTu
po(EeCCUOHANIBHON JIeATEIbHOCTH, CBSI3aHHOM C OHWOJIOTHEHW, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JJIs1 TPOIOKEHUS OMOIOTHYECKOT0 00pa3oBaHus.

OO01ee YnCI0 4YacoB, OTBEICHHBIX HA M3yYEeHHE OWOJIOTHH Ha YIIIyOJIEHHOM
YpOBHE cpeaHero oomero oopazoBanusi, coctaisieT B 10 kimacce — 102 gaca (3 gaca
B HEJICIIIO).

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHNE JA0OPATOPHBIX M TpakTH4YecKux pabot. Takxke ydactue
OOy4JaroMMXCcs B BBIMOJTHEHUH MPOEKTHBIX W Y4EOHO-MCCIIEI0BATEIHLCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEACNACTCS yUUTEIIEM Ha OCHOBE HMEIOIITNXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHas OMoJIorus — KOMIUIEKCHasl Hayka. KpaTkas ucTopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M HU3y4aeMble UMM TPOOJIEMBL.
dyHIaMEHTalbHbIEC, NPUKIATHBIE M IIOUCKOBBIE HAy4YHbIC HCCICIOBAHUS B
OHOJIOTHH.

3HaueHre OHOJoruu B (POPMUPOBAHUHU COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouoioruei. 3HaueHHE OWOJIOTHUU B
IPAKTUYECKOM JEATEIIBHOCTH 4YEJIOBEKA: MEJULMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . 1. Meunukos, H. N.
Basunos, H. B. Tumodees-Pecosckuii, JIxk. Yorcon, . Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

JKuBble cUCTEMBI Kak MpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHWCKPETHOCTh W LEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpbI, OTKPBITOCTh, CaMOOpraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTraHU3MEHHBIMN, MOIYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHniii. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Matepun. Hayku, nzydaroiiue >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3AINU.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoir Hayku. HaOmronenwue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTh3alus, Metaananus. [ToHsTue o 3aBUCUMON 1
He3aBuCUMOM TmiepeMeHHOU. [IlnaHumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsartue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorunueckux JaHHbIX. OIEHKA JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTHCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MAaTEpUN», «YPOBHU OPraHU3alMU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay, «buoreomenos», «bmochepar, «Metosmsl
W3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pyI0BaHKE IJIs IPOBEICHUS HAOIIOACHHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS ~e€AUMHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ineitnen, P. BupxoB). OCHOBHbIE MOJOXKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPHUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aToMOB, Aud@epeHIranIbHOe
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanmnvix
K1emokK. DIEKTpOHHAas MUKpockonusi. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. nelinen, P. Bupxos, K. M.
bap.

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOA0B MUKPOCKOTIUI).

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPHAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue MeETOAOB KJIETOYHOM OuOJIOTUM
(xpomartorpadus, aextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
IT1IP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bopa u e€ poJib kak paCTBOpPHUTEIISI, PEAr€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuuu. MuHepaibHbIe BElIECTBa KJIETKH, UX Ouojornyeckas poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckre BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUUHAS



cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kmaccupukamms Oenkos.
buonornueckue pyHkimu 6eIK0B. [lpuonsi.

YraeBoasl. MoHOCaxapubl, AUCaXapyUIbl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
O6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlumunet. I'uapodunsHo-THApOdoOHBIE cBOMcTBa. Kitaccudukarnus nunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHoct. [IpaBmimo Yapradda. Ctpykrypa
JIHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknum JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamor (HT®). CexkBenupoBanue [J{HK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJiorusi: OMOXMMHUYECKHE U OMO(U3NYECKUE UCCIIEIOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyn. Mooeruposanue
CMpYKmMypbl U OYHKYUti OUOMONEKY U UX KOMnaeKkcos. KomnvlomepHuiti Ousaun u
Opeanuyeckull cCuHme3s OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JemoHcTpanuu

[Toptpetsr: JI. ITonunr, x. Yorcon, ®. Kpuk, M. Yuikunc, P. @pankiun, O.
Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«PacripeienieHrne XUuMUYECKHUX 3JIEMEHTOB B dKHUBOU MIPUPOJICH.

Tabmuubr u cxembl: «Ilepuoamdeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIb», «BemecrtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKyNbl», «CTpoeHHe MOJIEKYI
yrieBonoB», «CTpoeHne MoJeKyn JHnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Monekyiasl ATDy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCIKOB C TOMOIIILI0O KAYECTBEHHBIX
peakuuii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumnbel KIETOK: JyKapuoTHueckas U TmpokapuoTuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIECKOM KIeTKU. KieTouHas cTeHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue v GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTkH. [TnazmMaTuueckas
MeMOpaHa (turazmanemma). CTpykTypa Mmiia3MaTHYecKo MeMOpaHbl. TpaHCHopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Tudy3us, ooneraéHnas
nuddys3ust), akTUBHBIM (NIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOIUTO3:
MUHOIMTO3, Qaronuro3. Jk3o1uTo3. Knetounas crenka. CTpykrypa U (QpyHKIUH
KJICTOYHOW CTEHKHU pacTEeHU#, rpuOoB.

[Huromna3zma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas ceth (I11C),
anmmapat [ oNlbIXH, JIM30COMBI, HMX CTpoeHHE€ U (QyHKIUU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyJIsIPHOIO PETHKYJIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysisipHbIi) SHAOIIIA3MATUUYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus 6erxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame [ 01v0dxcu. TpaHCHIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KIeToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbl  KJIETKH:  MUTOXOHJPUU,  IIJIACTUJIBIL.
Ipoucxoscoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue v (yHKIIMM MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPHUYHBIE U CIIOKHBIE ITACTUIBI (DOTOCUHTE3UPYIOMIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIJIACTHI BBICIITUX PACTEHUIA.

HememOpanHbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KIIETKH. Pu6ocombi. IIpomescymounvie Quramenmul.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmsol. MBIIIIEUHbIE  KIIETKU.
AKmuHosble KOMNOHeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CTpoeHHWE U JBWKEHHE S>KTYTUKOB U pPeCHUYEK. MUKpoTpyOOoUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuIAMEeHmamu u
muxpompyboukamu. Momophuie benxku.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SIPHIINIKH, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacHoONOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /{unamuka s0epHol 00010uKu 6 mumose. AHoephbiii
Mpaucnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).



JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuupbl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJETKW», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHne NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MHUKPOCKOIN, MHKPOIPENapaThl pPacTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKPOTpEnapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydeHue CTPOEHHSI KIETOK pa3IMYHbIX
OpPTaHU3MOB.

IIpakTuyeckas padora «l3ydyeHnue CBOMCTB KJIETOYHOI MEMOpaHbD.

Jlaboparopunass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX.

IIpakTHyeckas padora «/3yueHue NIBHKCHUS LIUTOIIA3MbI B PACTUTEBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NPeBpPaLeHUE JHEPIHHU B KJIeTKe

AccUMWIALNS U JUCCUMUWIISILIMS — IBE CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TeTepOTPOPHBIA. YyacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
OOMeHHBIX Tporeccax. DepMEHTaTUBHBIM XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuus pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCJNKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (HDEepMEHTATUBHBIX
peaxiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHMYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUceHHbIl U OKCUeeHHbll omocunmes y odaxmepuii. Ceemocodouparoujue
NUCMEHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poiap XJIOpOIiacToB B IpoLecce
dbotocunteza. CretoBas u TeMHOBast Gasbl. Pomoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogyKTUBHOCTH POTOCUHTE3A. BiusHue pa3auuHbIX PakTOpoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHbBIE
OakTepuu. 3HAYCHHE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornyeckoe OKHCII€HHE, WIH KJIETOYHOE JbIxaHue. Pojab MUTOXOHApPUHN B
npoleccax onosorunyeckoro okucienus. {uknnueckue peakunn. OKUCIUTETbHOE



dbochopunupoBanue. Iuepaus memoparnno2o epaduenma npomonos. Cunmes ATD:
paboma npomonrou ATD-cunmaszwl. IlpenmyriecTBa a’pobHOrO TyTH OOMEHA
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdeMoHCcTpaIMuA

[Toptpetst: JIxk. [lpuctinu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « DJHEPreTHUECKUil 0OMen», «buocunres
oenkay, «CtpoeHue pepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalas3bl).

Jlabopatopnasi pabGora «/3ydyeHue (HEPMEHTATUBHOIO paCIICIUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIJIETKAX».

JlaGopaTtopnasi padora «CpaBHeHue 1iporieccoB  (OTocHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U ILIXAHUSD.

Tema 7. Haciiencreennass uHGopmMauus U peajusanus eé B KiIeTKe

Peakuun mMatpuuHoro cuHrtes3a. [IpHHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HaciaeACTBEHHOW MH(popmanuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wmaTpuuHbli cuHTe3 PHK. IlpuHuwumsl
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 ayxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancisuus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocuHTe3a Oenka. KoaupoBanwe amuHokucioT. Ponp pubocom B
OouocuHTe3e OemKa.

Cosepemennvie npeocmasienusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
MPOKAPUOT U IYKApHOT. Peryinsius akTUBHOCTH T'€HOB Yy MpokapuoT. I'umoresa
onepona (®. Kako6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus oOMEHHBIX
MPOILIECCOB B KileTKe. KileTouHbIl roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHEe
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, oOaxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

Bupychsbie 3a005ieBanus 4enoBeka, )kuBOTHBIX, pacteruil. CITNJ], COVID-19,
COIMAJIbHBIE ¥ MEUIIMHCKUE TTPOOIIEMBI.



Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpPYKmMypHuIX Ouoiocudeckux oannvix. Hanomexnonocuu 6 ouonozuu u meouyume.
lIpoepammupyemvie ¢hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JdeMoHCcTpaIMuA

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubr u cxembl: «brocunTe3 Oenkay, «I'eHeTHdeckuil Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co31aHue MOIEIN BUPYCA.

Tema 8. ZKuzHeHHBIA HUKJ KJICTKH

Knerounplii 1uki, ero mepuoabl W peryisnusa. Wutepdaza u mutos.
OcoOeHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku k
nenenuto.  [IpecunreTrnyeckuil  (MOCTMUTOTHYECKUM), CHHTETHYECKUUH U
MOCTCUHTETHYECKHUH (MPEMUTOTUYECKUN) TIEPUOJIBI UHTEP(DA3BI.

Martpuunbii cunres JIHK — pemmkanwmsa. Ilpuanuner permmkanyun JITHK:
KOMIUIEMEHTAPHOCTh,  MTOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJUICIBHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocomel. CtpoeHue xpoMmocoM. Tenomepsl n

TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKH — KapuOTHUIL JIUTJIOWIHBIA W
rarylOWIHBIA ~ HAO0OphI  XpPOMOCOM. ['OMoJjoTHYHBIE XpOMOCOMBI.  [loyioBBIC
XPOMOCOMBI.

Jlenenne kieTku — MUTO3. CTaauu MUTO3a U TIPOUCXO/ISIINAE B HUX MPOTIECCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perynsuust MUTOTHYECKOTO ITMKJIA KIETKH. [Iporpammupyemasi kieTodHas
rubesnpb — arnomnTos.

Kinerounoe s1po, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
KiemKka» — ouourngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHcTpanuu

Tabnunpel 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmmkamusa JHK».

OO6opymoBaHHE: CBETOBOW MUKPOCKOI, MUKpOTIpenapaThl: «MUTO3 B KJIETKaX
KOpEIIIKa JIyKay.

JlaGopaTtopnass  pabora «3yuenne  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHas pab6ora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonornyeckoe pazHooOpasue OpTaHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.



Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEIbHOCTH OJHOKIIETOUHBIX OPTaHU3MOB.
baktepuu, apxeu, OJAHOKIETOYHBIC TPHOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYTHE
npoTUcThl. KosloHnansHbIe OpraHu3MBl.

B3auMocCBsA3p 4YacTell MHOTOKJIIETOYHOI'O OpraHusMa. TKaHu, OpraHbl U
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHas, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TKaHU >KMBOTHBIX M 4e€lIOBEKa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COCMHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUA, (QPYHKIMHA U
PACIIOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbIE M T'€HEpAaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIUKU OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIll 1 BHyTpeHHUM cKesteT. CTpOEHUE U THTIBI
COCIMHEHNS KOCTEMN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BH)KEHHME MHOTOKJIETOYHBIX PAaCTEHUM:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBILIIBI U UX padoTa.

IIntanue oprauusmos. Iloronenre Boapl, yriaeKucIoro raza i MUHEpaIbHbIX
BellecTB  pacreHussMu.  [Iutanme  KuMBOTHBIX.  BHyTrpumosoctHoe U
BHYTPHMKJIETOYHOE MHILEBapeHne. [IuTaHne NO3BOHOYHBIX JKMBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxaTesnbHas OBEPXHOCTD.
KabepHoe u n€rounoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHass cuCTEMa dYelOBEeKa. MeXaHW3M BEHTWIALMHM JETKUX Yy MTHUI] U
MIIeKoNUTaomuX. Perymsmus npixanus. JlprxareabHble 00BEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPAaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrum KpoBooOpalieHus. OBOJIIOLHOHHBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokparutenbHple Bakyonu. Opranbel BbieneHus. POuinbTpanus, CEKpenus u



oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTENBHOM CcHUCTEMaMu. Beiaenenue y
NO3BOHOYHBIX JKUBOTHBIX U yesoBeka. [louku. CtpoeHne u QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M LUCTHI MPOCTENIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHul. KyTukyna.
CpencTBa nacCCUBHOM M XUMHMYECKOM 3aIUThl. DUTOHLIABI.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. IMmyHHas cucrema yenoBeka. KiieTouHslil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIH W TPHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHutera (II. Opmux, @. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perymsinus |y OpramusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakuMOCTh U peryisiuus y paCTEHUN.
PocTroBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrekTopHas perysiaus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEINBI. DBOIOLUHUOHHOE YCIOKHEHNE CTPOCHHS HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX MKUBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycloBHBIE U YCIOBHBIE PE(DIICKCHI.

['ymopanbpHas peryisiuus U 3HAOKPUHHASA CUCTEMa >XUBOTHBIX U YEJIOBEKA.
JKenessl 3HAOKPUHHON CUCTEMBI M X TOPMOHBI. JleiicTBE rOpMOHOB. B3auMoCBs3b
HEPBHOM 1 SHIOKPUHHOM cucTteM. [ mnoranamo-runoduszapHas cucrema.

JleMoHCTpaLuM

[Toptper: U. I1. [TaBnos.

Tabmunpel U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopocimy, «baktepumn», «llpocreiimme», «OpraHbl LBETKOBBIX PACTCHHI,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IDHIAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «Kumieunonosiocteie», «CxeMa  TUTaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIIPBI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MieKonuTarmux», «HepBHas cuctema yenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpPENApaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIC Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JIETKMX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTCHHIN.

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB UBETKOBOI'O PACTECHHUS.

Tema 10. PazMmHOkeHUe M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHHS:  [OYKOBaHUE,  CIOPYJIALMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTKH, WM ramerbl. Meiio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbIci
M€i03a W TIOJOBOro Ipomecca. Meio3 W e€ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorene3 y MBOTHbBIX. [10JI0BBIE KENE3bI.
OOpa3zoBaHue 1 pa3BUTHE MOJIOBHIX KiIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnoAOTBOpEeHHE U AMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OTUIOJIOTBOPEHUS: HapYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21aHbIX NPOOIeM IMOPUOTOSUU.
Konyenyuss  mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). Jpobnenwe. Tumbel  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIICKOIMUTAIOMNUX. 3apOJbIIICBbIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIIMSIHUE YacTel pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WHAYKIUA).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BriusHue Ha >MOpHUOHAIBHOE PAa3BUTHE Pa3IAYHBIX
(haKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B IMpUPOAE. Tumbl pocTta KUBOTHBIX. DaAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHATBHOTO Pa3BUTHS
y ’KMBOTHBIX M 4esioBeka. [leprobl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
YKW3HEHHOM IuKIIe pacTeHuid. OOpa3zoBaHue CIOp B mpolecce melosa. ['amerorenes
y pacteHuid. OII0JOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MOB. J[BoWHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMCHHU.

MexaHu3MBbl pETyJAluyd OHTON€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecronoro
pa3MHOXEHUs», «Pa3MHOXKECHHE XJIAMUIOMOHAIbD», «Pa3MHOXXEHUE 3SBIJICHBIY,
«Pa3MHO)eHUEe AP, «Menosy», «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauM OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThne wMaickoro xyka», «Pa3Butue capanumy,
«Pa3Bute nATYIIKW», «J|BOMHOE OIUIOJIOTBOPEHUE y IIBETKOBBIX PACTECHUI»,
«CTpoeHne CeMSH OJHOJOJBHBIX U JABYIOJIBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», « KM3HEHHBIN LIUKJI TATOPOTHUKAY,
«Kn3HEHHBIN IIUKJI COCHBIY.

OO6opynoBaHHE: CBETOBOM MHKPOCKOI, MHKpONpenapaTsl SHIEKICTOK U
CIIEpMATO30UI0B, MOJIENb «L{MKII pa3BUTHS JIATYIIIKUY.

JlaGopaTopHasi padora «VM3yueHne CTPOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpEenapaTax.

IIpakTuuyeckass padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJEACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIACHUS U PA3BUTHS TEHETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib 0Te4UeCTBEHHBIX YYEHBIX B Pa3BUTHUU T'€HETHUKH.
Pa6oter H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. J. Kaprnieuenko,
1O. A. ®unmunuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
ajuieNibHbIE TEHbI, aJbTePHATHUBHBIC IPU3HAKH, JOMHUHAHTHBIA U PELECCUBHBIN
MIPU3HAK, TOMO3HUI0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TCHOTHI, (DCHOTHII.
OCHOBHBIE ~ METOJBl  TEHETHKU:  THOPUIOIOTHYECKUHN,  IIUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKU .



JleMoHCTpanun

[loptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHEeTUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuast paGora «/Ipozopuna Kak OOBEKT TEHETUYECKHUX

HCCIIEJOBAHUN.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

ennHo00pa3us THOPUIOB MepBoro nokojeHus. [lpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUIeHUs NPHU3HAKOB. lluTosnormyeckue OCHOBBI
MOHOTHOPH/IHOTO CKpelMBaHus. [ unores3a YyucToThl raMer.

AHanusupyronee ckpenBanue. 1IpoMeXyTouHbIi XapakTep HAcIeI0BaHUS.
Pacmierienre npu3HAKOB MPU HETIOJTHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HaCJEeI0BaHUs TPU3HAKOB. LlUTOIOrMYECKre OCHOBBI AMTUOPUIHOTO CKPEIIUBAHUS.

CuernienHoe HacnenoBanue npuszHakoB. Paborer T. Moprana. CuernsenHoe
HACJICJOBAHUE TI'€HOB, HaApYILICHWE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAENICHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi W reTeporaMmeTHelii 1oi. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacienoBanue pu3HaKkoB, CLEIUIEHHBIX C I10JIOM.

I'eHoTun kak uenoctHas cucrema. [lenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIN ajuiean3M. Bs3amMopaelicTBHe HeaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHUECKUI KOHTPOJIb PA3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKA, a TAKXKE
(GU3MONOTMYECKUX  MPOIECCOB, TOBEIEHUS W  KOTHUTUBHBIX  (DYHKUUH.
['eHeTrueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTmdyeckue acnekTbl KOHTPOJIS U
M3MEHEHUS HACJIeICTBEHHON MH(OPMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiif 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHUpOBaHHEY,
«CrernyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka monay,
«Kapuotunn dgenmoBeka», «Kapuotun apozodmiby, «Kapuotunm mruimy,
«MHOXEeCTBEHHBIN ajlJIenu3M», « B3auMoaeicTBue T€HOBY.

O6opynoBanue: MoAeNb I JEMOHCTpAalMud 3aKOHOB €IMHOO0pasus
rUOpUJIOB TIEPBOrO TOKOJICHHS M PACILEIJICHUS MPU3HAKOB, MOJAEIb IS



JEMOHCTpPAllMM 3aKOHA HE3aBUCHUMOTO HACJIEAOBAHUS NPU3HAKOB, MOJEIb JJIs
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenue pe3yJabTaTOB MOHOTHOPHUIHOTO
CKPEIIMBAHUSA Y TPO30(DHUITBD».

IIpakTnyeckas  paGora  «l3ydeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BUabl
M3MEHUYMBOCTH: HEHACIICACTBEHHA U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb  cpeasl B (popmupoBaHuM
MOAU(PUKAIIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarmoHHbIN
psa u BapuanmoHHas Kpubas (B. HMoranucen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTMIMYECKasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUMUYECKON N3MEHYMBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTalldOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
FEHETUYECKOTO Pa3HO0Opa3us B Ipeiesiax OJHOTO BUA.

MyTranuoHHass W3MEHYMBOCTh. BHIBI MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HWHIYUUMPOBaHHblE MyTauuu. SnepHsle U
nuToIa3MaTuyeckue myranud. ComMaTUyecKue M MojoBble MyTanuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHsl W WX BJIUMSIHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HaciencTBeHHo u3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEHYHBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HAc1e008aHUuU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpaun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmuet u  cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKalmoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAsS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckre 3a0o0eBaHus YyeaoBekay, « Buabpl MyTammii».

O6opyoBaHue: XKHUBbIE W TepOapHBIC AK3EMIUISIPhl KOMHATHBIX PacCTCHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapHallMOHHOTO psjga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckas padora «Myrtanun y Japo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)m».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHass MporpamMma HCCIEIOBaHUS T€HOMaA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TI€HEAIOIMYEeCKHM,
OJIM3HEIIOBEIH, LIUTOr€HETUYECKUH, MOIMYJISLIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENICIICHHE TrE€HOTHUIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[1[[P-ananu3a. HacnenctBenHble 3a0051€BaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
O0O0Je3HH 4YeloBeKa. boJIe3HM C HacleACTBEHHOM MpPerpacloyiOKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUM U JICYEHUU T'€HETHYECKUX
3a0o0yieBaHUN 4yenoBeka. MeauKo-TeHeTUUeCKoe KOHCYNbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HEeTHYEeCKOTO Irpy3a». JTUYECKUE ACIEKThl UCCIEHOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBINICHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYEeCKOMY U XMMUYECKOMY 3arps3HCHUIO OKpYsKaroulei cpeanl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUsIM.

JlemoHcTpanuu

Tabmuupbl u cxemsl: «Kapuotun denoBeka», «MeToJbl U3yYEHUsI T€HETUKH
yesnoBekay, «I'eHeTnueckre 3a00JI€BaHMSI YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JlomMecTuKanus 1 ceieKuusl. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIAEHUS M MHOrooOpasus KyJbTYPHBIX
pacteHuid. Ponb ceneknnu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
Mopo/Jia, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIA0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. . BaBusnoa, ero 3naueHue 1isi CENEKIIMOHHON PabOTHI.

MeTonbl cenekuMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU 1Y JIbHBIN. ITarnel KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
npousBoaMTeNied MO MnoToMcTBY. OTOOp MO TEHOTHUIY C MOMOILIBIO OLIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoIHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brmuskopoicTBEHHOE — CKpemmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rulGpuauzauud. [Ipeogonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITMN PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre 1 U3y4YeHUE TEHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax VIAVYUleHUs
cyuecmgyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUcCie C
NPUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUL, NepedosblX Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JleMoHCTpanun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I. [. Kapneuenko, II. II.
JlyxbsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOKICHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHu», «3aKOH TOMOJIOTMYECKUX PSAOB B HACJICACTBEHHOW M3MEHYHUBOCTW,
«Metoapl cenekiuny, «Otnanéunas rudpuauzanusy, «MyTtaresesy.

JlabopaTopHast pabdora «/3ydeHne copTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi pabora «/3ydeHrne METOAOB CEJCKIIUN PACTEHUI.

IpakTnueckas padora «IIpuBnBka pacreHuin».

IKCeKypceusi «OCHOBHBIE METOJbI U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATETILHBIM YYaCTOK, B TEIUIMYHOE XO35AWCTBO, B JIAOOPATOPHUIO
arpOyYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buorexHos0rust ¥ CHHTeTHYECKAs1 OMOJIOTUA

OOBEKTHI, HMCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYPBI, MHUKPOOPTAHU3MBI, 170, XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOIYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJAEnHe. Mukpoounosgornueckuii cuHtre3. OOBEKTbl MHUKPOOMOJOTHYECKHUX
TexHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHANIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAaHUS T€EHOMOB C LIEJIBIO MOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHBIX. Kpuobanku. Comartudeckass TruUOpUAM3AMS H  COMAaTHYECKUN
smOpuorere3. lcmonb30BaHWE TaruIOWIOB B CEJIEKIMW pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zoeanue MOHOKIOHATbHBIX U NOJUKIOHANbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANIEKIETOK U KJIOHUPOBAHHUE >KMBOTHBIX. METO/l TpaHCIUIaHTALMKU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOoCcOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix J{THK. Coz0anue mpanceennvix opeanuzmos.
JlocTHKEHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MH)XKEHEPUU. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW NHKEHEPUU.

Menuuuackue 6uorexHnosnoruu. [locrrenomnas nudposas meaunuHa. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kieTok. TaprerHas Ttepanuss paka. 3D-OmoumkeHepus miusg  pa3pabOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMILJIEKCHBIX
TKaHEe CoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEAULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBIEHHE MOJEKYJIAPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conepkamiux BUpYycOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsl: «Mcnoab30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHas HHKEeHEPUS.

JlaGopaTopHas padora «/3ydueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPEHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OOy4arolMMHUCS MpOrpaMM CpeAaHero oOmero o0pa3oBaHUSA: JMYHOCTHBIE,
MeTanpeMETHbIE U PEAMETHBIE.

B cTpykType TMYHOCTHBIX Pe3yabTaTOB OCBOCHHUS MPOTPaMMBI 1O OMOJIOTUH
BBIICJICHBI CIEAYIOIINE COCTABIISIOIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
TPaXTaHCKON MICHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOIIpENEeNCHUIO, Haauyue Mmomusayuu K OOy4eHHIO  OMOJIOTHH,
yeneHanpagienHoe paszeumue BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KITIOYEBBIX IICHHOCTEH W HCTOPUYECKUX TPAAUIUK pPa3BUTHS OHUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOITUXCSl PYKOBOJCTBOBATHCS B CBOEH



JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAaHOBKAaMH, IPUCYIIMMH CHCTEME
OHOJOrMYECKOTr0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOJIIOTHYECKOU KYJIBbTYPHI,
cnocobHocmu cmasums NEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTHH TOCTUTAIOTCS B
€IVHCTBE Y4YEOHOW M BOCHUTATEIBHOW JAESATENBHOCTH B COOTBETCTBHHM C
TPAJUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMH
MOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEN TMO3UIUU JIMYHOCTH, NATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U NPABOMOPSIKY, YEIOBEKY TpyAa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 U
TpaguUMsM MHOTOHAllMOHAJbHOrO Hapoaa Poccuiickoit ®exnepanuu, nNpupojae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIE pE3yJbTAaThl OCBOEHUS ydeOHoro mpeamera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CITOCOOHOCTh OOYYArOIINXCSl pyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJULMOHHBIM LEHHOCTSM POCCHUHUCKOrO OOIIECTBAa, PAaCUIMPEHUE KU3HEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE Pean3allMi OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIBHOU I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHUSI:

e c(HOpMHPOBAHHOCTh TPAXKIAHCKOM TMO3MLIMU OOydYaroIIerocs Kak
aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e OCO3HAHME CBOMX KOHCTUTYLUMOHHBIX MPAaB U 00S3aHHOCTEN, YBAXKEHHE
3aKOHA U MPaBOIOPAIKA;

e  TOTOBHOCTh K COBMECTHOW TBOPYECKOHN IEATEIBHOCTH HPHU CO3IaHHUH
y4€OHBIX MPOEKTOB, PEIICHWU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITTOJIHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

e  CIIOCOOHOCTH OMpeEEnsiTh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

e  YMEHHME YYHUTBHIBATH B CBOMX JIEUCTBHSIX  HEOOXOAUMOCTD
KOHCTPYKTUBHOTO  B3aUMOJICHCTBUSA JIIOACH C  pasHbIMU  YOEKICHUSMHU,
KYJbTYPHBIMU IIEHHOCTSMH U COIIMATIBHBIM MOJIOKEHUEM;

e  TOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BHITIOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M UCCJICNOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIIEHUSI K MHEHHMIO ONIOHEHTOB IMpPH OOCYXIEHHWU CIIOPHBIX BOIPOCOB
OMOJIOTMUYECKOT0 COJEPKaHUS;

e TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOMN AEATEIILHOCTH.



2) MAaTPHOTHYECKOT0 BOCITUTAHMSA:

e cOpPMHUPOBAHHOCTh POCCUUCKOM TpaxAaHCKONM  HIEHTUYHOCTH,
NMaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonunoOM, ropaocTy 3a CBOM Kpai, CBOI0 PoauHy, CBOM SI3bIK U KYJIBTYPY, ITPOLIIOE
Y HACTOsAIEe MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

e  IIEHHOCTHO€ OTHOUIEHWE K MPUPOJHOMY HACIECIHUIO0 U MaMSTHUKaM
MIPUPOJIBI, TOCTUKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

e  CHOCOOHOCTH OIICHUBATH BKJIAJ POCCHMCKUX YUEHBIX B CTAHOBJICHUE U
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBA;

e wuaeHHas yOEXIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3alluTe
OTteuecTBa, OTBETCTBEHHOCTH 32 €r0 CYIL0Y.

3) MYXOBHO-HPAaBCTBEHHOT'0 BOCITUTAHUSI:

e OCO3HaHME AYXOBHBIX [IEHHOCTEH POCCUUCKOrO HAPOAQ;

e  chOpMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  AITHYECKOTO
MIOBEJICHUS;

e  CIIOCOOHOCTH OIICHMBATh CHUTyalldl0 W IIPUHUMATh OCO3HAHHbBIC
pelIeHrs, OPUESHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

e  OCO3HAaHME JTUYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

e  OTBETCTBEHHOE OTHOUIEHHWE K CBOUM POJMTEIISAM, CO3IaHUIO0 CEMbH Ha
OCHOBE€ OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHOM XU3HU B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccum.

4) 3¢TeTHYECKOro BOCIIMTAHMS:

e OCTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAs ICTETUKY ObITa, HAYYHOTO
¥ TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUI;

e  TIOHMMAaHHWE JMOIMOHAJIHHOTO BO3JCUCTBUS >KUBOW MPUPOABI U €€
[IEHHOCTH;

e TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA,
CTpPEMJIEHUE MPOSIBISATh KAYECTBA TBOPUECKOU JINYHOCTH.

5) ¢pusnueckoro BocmuTaHusl, GOPMHPOBAHHUS KYJbTYPbI 310POBbSI M
IMOIMOHAJILHOTO 0JIArONoJyuYnsi:

e  TIOHMMaHHWE W peaju3alus 3J0pOBOT0 M 0e30macHOro oOpasa >KU3HU
(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI ©  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryispHas (undeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

e  TIOHMMAaHHWE I[IEHHOCTH MPaBWI WHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIUAX, YIPOKAIOIIUX 30POBBIO U KU3HH JIFOCH;



e  OCO3HAaHHME TIOCIEACTBUM W HENPUATUS BPEAHBIX MPUBBIUEK

(ymoTpeOaeHus aIKoToIsl, HAPKOTUKOB, KypEHUS ).
6) TpPya0BOro BOCIIMTAHUSI:

e  TOTOBHOCTb K TPYAY, OCO3HaHUE [IEHHOCTU MAaCTEPCTBA, TPYAO0JII00HUE;

e TOTOBHOCTh K AaKTHUBHOM JEATEIBHOCTH TEXHOJOTHUYECKOW U
COI[MAJILHON HAIMpaBJIEHHOCTHU, CIOCOOHOCTh HWHUIMHPOBATH, IUIAHUPOBATH U
CaMOCTOSITEIIbHO BBITIOIHATH TAKYIO AEATEIbHOCTD;

e  HHTEpEC K pa3iaudHbiM cepaM npodeccuoHaNbHOU NEeATeTbHOCTH,
yYMEHHUE COBEPILAaTh OCO3HAHHBIM BBHIOOp Oyaylield Mpodeccuu U peaan30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

e  TOTOBHOCTh U CHOCOOHOCTH K OOpPa30BaHUIO U caMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3ZHMU.

7) 3K0JIOTHYECKOT0 BOCTIMTAHMUS:

e DKOJOTMYECKH IeJE€CO00Pa3HOE OTHOIICHHE K MPUPOJAE KAaK UCTOUYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

e  TIOBBIIIEHUE YPOBHS IKOJIOTUYECKOUN KyIbTYpbl: MPUOOPETEHUE OTbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXKHBIX TOCHEACTBUNA IS
OKPY’KAIOLIEN CPEIbI;

e OCO3HAaHME IJI00ATHLHOTO XapaKTepa HKOJOTUUECKUX MPobJieM U ImyTen
UX PCIICHUS;

e  CHOCOOHOCTH UCIOIB30BATH MPUOOPETAEMbBIC ITPU U3YUCHUH OHUOJIOTHH
3HaHWST W YyMEHHUS TMPHU PEHICHHH TNPOoO0JIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM
MPUPOOIOIb30BaHuEeM  (COONMIOACHUE  TIPAaBWJI  TOBEACHHS B MPHUPOJIE,
HaNpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephI);

e  AKTHBHOE HENPUATUE JCUCTBUM, NPUHOCAIIUX BpEI OKpPYKarolleh
MPUPOTHON cpefie, YMEHHE MPOrHO3UPOBATH HEOJIATONPHUSTHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

e  HaJUWYyue PA3BUTOrO0 HKOJOTMYECKOIO MBIIUICHHS, SKOJOTHYECKON
KYJbTYpbl, OINbITA ACATEIBHOCTA OKOJOTMYECKOM HAMpaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTUIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH.

8) meHHOCTH HAYYHOTO MO3HAHMA:

e chOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU, OCHOBAHHOTO
Ha JUajore KyJibTyp, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIBTYPHOM MUDE;



e  COBEpPUICHCTBOBAaHUE S3BIKOBOM M YHTATEIBCKOM KYyJIbTYpPbI KAk
CPEACTBA B3aNMOJCHUCTBUS MEKY JIFOJbMH U MIO3HAHUS MUDA;

e  IIOHMMaHME CNEUU(PUKU OMOJOTHHM KaK HayKH, OCO3HAHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
NpEACTaBICHUsT 00 OKpYXaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHHU MpoOjeM
COXpaHEHUs IPUPOAHOTO PABHOBECHS],

e  yOeXAEHHOCTP B 3HAUYUMOCTH OHOJIOTUM Ui  COBPEMEHHOM
OUBWIM3AIMN: OOECIIEUEHUs] HOBOTO YPOBHS PAa3BUTUS MEIULUHBI, CO3/1aHUE
NEPCIIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX peIIaTh PECYpPCHBIE MPOOIEMbI
pa3BUTHUSL YEJIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 TIIOOATBHBIX IKOJIOTUYECKUX
npobsieM U o0ecredeHus: nepexosa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
UCIIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

e  3aMHTEPECOBAHHOCTb B IMOJYYEHUU OHMOJOTMYECKUX 3HAHUU B LEIAX
NOBBIIIEHUS OOIIEl KyJNbTYphbl, €CTECTBEHHO-HAYyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBbHOW T'PAMOTHOCTHU OOydaromuxcs, GopMupyeMoil
IpU U3Y4EHUH OMOJIOTUY;

e  IIOHMMAHME CYIIHOCTH METOAOB TIO3HAHMS, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJYyYaeMble€ 3HAHUS IS
aHaJln3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOLIEr0 MUpa M MPOUCXOASIIUX B HEM
U3MEHEHUH, yMEHHME JejaTb OOOCHOBAHHBIE 3aK/IIOUEHUS HAa OCHOBE HAy4YHBIX
(aKkTOB M UMEIOIIUXCSI TAHHBIX C LIEIbIO MOJYyUYEHUS TOCTOBEPHBIX BHIBOJIOB;

e CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA
JUTSL pelueHust MpoOJIeM B peasIbHbIX KU3HEHHBIX CUTYaIIHSIX;

e  OCO3HAaHME [EHHOCTH  HAy4YHOW  JEATEIIbHOCTH, TI'OTOBHOCTH
OCYILECTBIIATH POEKTHYIO U UCCIIENOBATENBCKYIO AEATEIbHOCTh MHANBULYAIBHO U
B IPYIIIIE;

e  TOTOBHOCTb U CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO MU
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUM MO OHUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHMSI yueOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUaIOIIMXCA
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSITHS, OTpakarollue
LEJIOCTHOCTh HAy4YHOW KapTUHbI MHpa W CHEUU(PUKY METOJIOB IO3HAHUA,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIUs, SBJICHHE, MPOLECC,



CUCTEMa, Hay4YHbIN (haKT, MPUHIUII, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIeI0BaHne, HAOI0ICHNEe, I3MEPEHHUE, DKCIIEPUMEHT | APYTHE); YHUBEPCATbHbBIE
ydueOHbIe JeHCTBUS (IMO3HABATENIbHbIE, KOMMYHHMKATUBHBIC, PETYJISATUBHBIC),
obecnieunBaroiye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COITMATIBLHOMN
KOMITCTCHIINM ~ OOYYaIOIIMXCS;, CHOCOOHOCTh OOYYArOIIMXCS — MCIOJIb30BATh
OCBOCHHBIEC MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUSI U YHUBEPCATbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pe3ynbrare uzydeHus OMOJI0TUHA Ha YPOBHE CPEAHETr0 00Iero 00pa3oBaHUs
y oOydaromierocss OyayT chOpMHUPOBaHbI IM03HABATENIbHBIC YHUBEPCAIbHBIC
ydeOHbIE JeHCTBUS, KOMMYHHUKATHBHBIC YHUBEpPCAJIbHBIC YydeOHBIC ICHCTBUSA,
PETYISATUBHBIC YHUBEPCATbHBIE YICOHBIC JCHCTBUS, COBMECTHAS JAEATEIHLHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpeIHEro OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaajaenne YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEJILHBIMH
JelCTBUSIMMU:

1) 0a3oBble JJOrMYecKHUe AeiiCTBUA:

e CaMOCTOATENIbHO (OPMYJUPOBATh M aKTyaJU3UPOBaTh IpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e  WCHOJB30BaTh TMPH OCBOCHHHM 3HAHUN MNPUEMBI  JIOTHYECKOTO
MBIIIUICHUST (aHanmu3a, CHUHTE3a, CpPaBHEHUS, Kiaccudpukanuu, 000OIIeHMUS),
pacKpbIBaTh CMBICT OHMOJIOTHYECKMX TMOHATHH (BBIACIATL HUX XapaKTEpHBIC
MIPU3HAKH, YCTAHABIMBATD CBSI3H C IPYTHUMH MTOHATHIMU );

e ONPEACNISTH IENH JIeITCIHPHOCTH, 3a7aBasi mapaMeTphbl U KPUTEPUH UX
TOCTIOKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIIBHOCTH C TIOCTABICHHBIMH IICIISIMU;

3 UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUS JIJIsi OOBSICHEHUs (DAKTOB U
SBJICHUM KUBOW IIPUPOJIBI;

e CTPOWTH JIOTHYECKHUE PACCYXKJICHHS (MHAYKTHUBHBIC, ISTyKTUBHBIC, IO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITFOUCHHS,

e  TPUMCHITH CXEMHO-MOJIENBbHBIC CpEACTBA [JIS  IPEACTABICHHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKXe MPOTUBOPEUYNI pa3HOTO PO/JIa, BBIABICHHBIX B PA3JIMUHBIX HHPOPMAITMOHHBIX
HCTOYHUKAX;

e  pa3pabaThiBaTh IUIAH PEHICHUS MPOOJEMBbI C YyYETOM aHaIW3a
UMEIOIINXCS MaTePUAIbHBIX M HEMAaTepUATbHBIX PECYPCOB;

e  BHOCHTh KOPPEKTHUBHI B JEATCIBHOCTh, OIICHUBATh COOTBETCTBHUC
PE3YNBTATOB LEJSIM, OIICHUBATh PUCKHU MOCJICICTBUN JEATEILHOCTH,

e  KOODAWHUPOBATh W BBIMOJHATH PabOTy B YCIOBHUSAX peabHOTO,
BUPTYAJIbHOT'O 1 KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI;



e  pa3BHBaTh KPEAaTHBHOC MBIIUICHUE TMPH PEIICHUU JKU3HCHHBIX
npobJieM.
2) 6a30BbIe HUCCIEI0BATEIbCKHE AeiiCTBHS:

e  BIAACTh HAaBBIKAMH Yy4eOHO-MCCIICOBATEILCKOH M TPOCKTHOU
NeATEeTLHOCTH, HaBBIKAMH Pa3PEIICHUs MPOOIJIeM, CITOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOATEILHOMY ITOMCKY METOIOB PEIICHUS IPAKTUICCKUX 3a7a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB MIO3HAHUS;

e WCIIOJIb30BaTh PA3IMYHBIC BUJIBI JESTEIBHOCTH IO TIOTYICHHIO HOBOTO
3HAHWs, €ro WHTEPIPETAllMH, MPEOOPa30BaHUI0 M TMPUMEHEHUIO B YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX M COIMATBHBIX TIPOCKTOB;

e  (dopmupoBaTh Hay4YHBIH THI MBIIDICHWS, BIIAJACTh HAYIHOU
TEPMHHOJIOTHEH, KITIOYCBBIMU MTOHITHSIMH U METOJIaMHU;

e  CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOM
NESATCIIBHOCTH U )KU3HECHHBIX CHTYaIHX;

e BBIABJIATH MPUYUHHO-CIICICTBEHHBIC CBSI3U M aKTYaJTU3HPOBATH 3aa49Yy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI ISl J0Ka3aTeIhCTBA CBOMX
YTBEPXKACHHA, 33]JaBaTh TTApaMETPhl M KPUTESPHUH PEIICHUS;

e  aHaJIM3UPOBATH TOJYYCHHBIC B XOJIC PCIICHHS 3aJaddl PE3yJIbTaThl,
KPUTUYECKHA OICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHSIX;

e  JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATH IPUOOPETEHHBIN OIIBIT;

e  OCYIICCTBJISITH II€JICHANPABICHHBIM IMOUCK TepeHOca CPEACTB H
Croco00B JIEUCTBUS B MPO(PECCHOHATBLHYIO CPEY;

e  yMETh MEPEHOCHTh 3HAHUS B IIO3HABATCIBHYI0O W TPAKTUYCCKYIO
00J1aCTH KU3HEACATCIILHOCTH;

e  yYMETh HHTETPHUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

e  BBIABUTATh HOBBIE HJEH, TpeIjiaraTh OPHUTHHAIBHBIC MOJXOIbI U
pEIICHMS, CTaBUTH MPOOJIEMBI U 33]1a4H, TOYCKAIONTNE aIbTePHATHBHBIC PEIICHUS.

3) pa6ora ¢ nHdopmanueii:

e  OpPUEHTHUPOBATHCS B PA3NMUYHBIX HCTOYHUKAX HHPOpManuu (TEKCTE
y4e0HOT0 1MOco0us, HAYYHO-TIOMYJIAPHOM JIUTepaType, OMOJIOTUYECKUX CIOBapsIX U
CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTEpHETEe), aHAIM3HPOBAThH
UH(OPMAITUIO PAa3IMYHBIX BUIOB B (HOPM TIPEACTABICHHS, KPUTHICCKHA OIICHHBATH
e TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

e  (dopmynmpoBaTh 3amnpochkl W TMPHMEHATH PA3TUYHBIE METOIBI IPHU
MOWCKe U 0TOOpe OMonorudeckoil nHdopmalu, HeOOXOAUMON NIJIsi BHITTIOTHEHUS
y4eOHBIX 3a/1a4;



e  mpuoOpeTaTh OIBIT UCITOJIb30BaHUS UH(POPMAITMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBaTh KYJIbTYpY aKTUBHOI'O
WCIIOJIb30BaHUs PA3IMYHBIX TOUCKOBBIX CUCTEM;

e  CAMOCTOSATEIBHO BBIOMpATh ONTHUMANBHYIO (HOPMY MPEACTABICHHUS
ouonornueckoi nupopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

e  HCHOJB30BaTh HAYYHBIM S3bIK B KayecCTBE CpEACTBa IMpH padoTe C
Ovonornyeckod HHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh U INPeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaIJISTHOCTH;

e  BJIAJETh HaBBIKAMHU pACIIO3HABAaHUS M 3alUThl MH(OpMaIuH,
MH(GOPMaIMOHHOM 0€30M1aCHOCTH JIUYHOCTH.

OByaieHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH 1eHCTBUSMMU:
1) obmenue:

e  OCYHLIECTBJISITh KOMMYHHUKAIlMM BO BCEX c(epax >KW3HHU, AKTHUBHO
y4acTBOBATh B JUAJIOre WM JUCKYCCHHU IO CYLIECTBY 00Cyk/1aeMoil TeMbl (YMEHUE
3a/laBaThb BONPOCHI, BBICKA3bIBATh CY)KJAEHUS OTHOCUTEJIBHO  BBIIOJIHEHUS
npeajiaraeMou 3a7a4n, y4YUThIBATh HHTEPECHI U COTIACOBAHHOCTD MO3HUIIMM IPYTUX
YYaCTHUKOB AHAJIOTa WK JUCKYCCHUU);

e  pacrno3HaBaTh HeBepOaJbHBIE CPECTBA OOILIECHNUS, IOHUMATh 3HAUEHNE
COLIMAJIbHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaluH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

e  BIAJETh pa3IMYHBIMM CHOCOOaMu OOIIEHUS W B3aUMOJICUCTBUS,
NOHUMAaTh HAMEPEHHs APYTUX JIOACH, MPOSBIATh YBaXKUTEIbHOE OTHOILIEHUE K
cOOECeIHUKY U B KOPPEKTHOI (popme popMynrpoBaTh CBOM BO3pAKEHHUS,;

e  pa3BEPHYTO MW JOTMYHO H3Jaratb CBOK TOYKY 3pEHHS C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeSITeIbHOCTD:

e TMOHMMAThb M  UCIHOJI30BaTh MPEUMYIIECTBA KOMAHIHOM W
WHIUBUIYyaIbHOW  paOOThl TpPH  pelIeHUH  OMOJOTHYECKON  MpOOIJIeMBl,
00OCHOBBIBaTh HEOOXOJMMOCTh NMPUMEHEHHs TPYNIOBBIX (POpPM B3aUMOJEHCTBUS
IIpU pelieHur yuyeOHo 3a1auu;

e  BbBIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUH C YYETOM
OOIIMX MHTEPECOB U BOZMOXKHOCTEH KaXkJIOTO UJeHa KOJUIEKTHBA,

e  INPHUHHMMATh ILEJIH COBMECTHOM JEATEIBHOCTH, OPraHW30BBIBATH H
KOOPJMHHUPOBATH JICMCTBUS MO €€ JNOCTUKEHUIO: COCTABJISITH IUIAH JCHUCTBUH,
pacnpeneniarb pojaud ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;



e  OLICHHMBAaTh KAYECTBO CBOETO BKJIAJA M KAXJA0T0 YYaCTHUKA KOMaH/Ibl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

e  Mpeajaratb HOBbIE MPOEKTHI, OIEHUBATh WJEU C MO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

e  OCYLIECTBIJISITh MO3UTHUBHOE CTPATErMUECKOE MOBEJCHUE B PA3THYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUAMM:
1) camoopraHu3amusi:

e HCHOJB30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBISIBIICHUS NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUX;

e  BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBMSIX M IIOCTYIIKax IO OTHOUIEHHUIO K JKMBOU IIPUPOE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

e  CaMOCTOSTEJBHO OCYIIECTBISITH IIO3HABATEIBHYIO JEATEIbHOCTD,
BBISIBJIATh NPOOJIEMBI, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 33Ja4d B
00pa30BaTeIbHON NE€ATEIbHOCTH U )KM3HEHHBIX CUTYaIUsX;

e CaMOCTOSITENIBHO COCTAaBJATH IJIaH PEHICHUs MPoOJIeMbl € YUYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U IPEIIOYTEHHUI;

e  J1aBaTh OLIEHKY HOBBIM CUTYaIHsIM;

e  paclupsATh PpPaMKUd Y4YeOHOro IpeaMera Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUM;

e  JeNaTh OCO3HAHHBIM  BBHIOOP, AapryMEHTHPOBATH €ro, Oparth
OTBETCTBEHHOCTb 3a PEILCHUE;

e  OLICHUBATh NPUOOPETEHHBIN OIBIT;

e  CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO HIUPOKON 3PYAULINU
B pa3HbIX OOJACTSAX 3HAHWIA, MOCTOSIHHO TMOBBIIIATh CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) caMOKOHTPOJIb:

e  J1aBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTUBHI B
NEeSATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

e  BIAJACTh HABbIKAMHU II03HABATEJIbHOW pediexkcun Kak OCO3HaHUs
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

e  YMETbh OLIEHHBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELIEHUS 10 UX
CHU)KEHMUIO;

e  NPHUHHMMATh MOTHUBBI U apryMEHTHI APYIHX MPU aHAIU3E PE3YJIHTATOB
NEeSATETbHOCTH.



3) nmpuHsATHE CeOsl U APYTUX:
e  NpPUHHUMATH ceOs, TOHUMAsE CBOM HEJOCTATKH U JIOCTOMHCTBA;
e  NPUHHUMATh MOTHUBBI U apIryMEHTBHI JPYIUX MPU aHAJIU3€ PE3yIbTaTOB
NEeSATEIbHOCTH;
e  MpU3HABATH CBOE MPaBO U MPABO APYTHUX HA OIMIUOKH;
e  Ppa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOTO YeIOBEKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3YNbTATBl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha oOecredyeHue
npopunpHOro  oOyueHust  oOydaronuxcsi  Owojormd. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U NPEOOpa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJYYEHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. IIpenmeTHble pe3yiabTaThl MPEACTABICHBI IO
roJiaM U3y4YeHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

e c(hopMHpPOBAaHHOCTh 3HAHUII O MECTE€ U POJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWN €CTECTBEHHO-HAY4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  NPHUPOABI U  PEUNIeHMH NOpo0JieM  palMOHAJIBHOIO
MPUPOOTIOIH30BaHNS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onooruy;

e  BJAJICHUE CHUCTEMOW OWOJOTUYECKHX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOITOJIAraloIe OWOJIOTUYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIETKA,
OpraHm3M, MeTado0Jiu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenus (H. W. BaBmioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO0Opa3us
IIOTOMKOB IIE€PBOTO IOKOJIEHUS, PACUICIUICHHs, YUCTOThl IaMeT, HE3aBUCHMOIO
HacnenoBanuss [. MeHgens, TOMOJIOTUYECKUX PANOB B  HACJIEACTBCHHOM
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

e  BIJAJICHHE OCHOBHBIMHU METOJIAMU HAyYHOTO MO3HAHUS, UCTIOJIb3YEMBIX
B OHMOJIOTMYECKHX HCCIECOBAHUIX KUBBIX OOBEKTOB (OMHCAHHUE, H3MEpPEHHE,
HaOJIOICHNUE, DKCTICPUMEHT);

e  YMEHHE BBIJICIATh CYIIECTBEHHbIC MPU3HAKU: BHUPYCOB, KIETOK
MPOKAPUOT U 3YKAPUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, B TOM
yucie OakTtepuil, rpuO0OB, paCTeHUI, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB U
CUCTEM OpPraHOB PAaCTEHUH, )KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3HEAEIATEIIBHOCTH,



IPOTEKAIOLIMX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOIMUECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAIEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOIO U reTepOTPOPHOro TUIIOB MUTAHUS, POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, MeH03a, TaMEeTOTeHe3a, IMOpUOreHe3a, NOCTIMOPUOHAIIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  WHIUBUAYaJbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

e  yMEHHE YCTaHABJIMBATHb B3aUMOCBSI3U MEXIy OPraHOHIaMU KIETKHU U
uX (YHKUUSMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M MX (QYHKIUAMH, MEXIY
OpraHaMd W CHCTEMaMU OpraHOB y PAaCTCHMM, >KMBOTHBIX M 4YEJIOBEKAa U UX
(GYHKIUAMHU, MEXAY CHCTEMaMM OPraHoB U MX (QYHKIMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAIIBHOTO Pa3BUTHUS, T€HOTUIIOM U (EHOTUIIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

e  yYMCHHE BBISBISATH OTIUYUTEIbHBIC MPU3HAKH KUBBIX CHUCTEM, B TOM
YHCIIe pAaCTEHUH, )KUBOTHBIX U YEJIOBEKA;

e  yMEHHE UCTIOJb30BaTh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTMUYECKYI0 TEPMHUHOJIOTMIO M CHMBOJIMKY JUIS JOKa3aTelbCTBa POJICTBA
OpPTraHMU3MOB Pa3HBIX CUCTEMAaTUYECKUX TPYIII;

e  yMEHHME pelarh OWOJOrMYECKHE 3aJaud, BBISBISATH PUUYUHHO-
CIIEICTBEHHBIEC CBSI3U MEXIY HCCIEIyeMbIMU OHOJIOTHYECKUMH IpolieccaMu U
SIBIICHUSIMU, JIEaTh BBIBOJIBI U MIPOTHO3bI HA OCHOBAHHUH MOJTyUYE€HHBIX PE3yIbTaTOB;

e  yMEHHME BBINOJHATH JIAOOPATOPHBIE U IMPAaKTHUYECKUE padoThl,
coOJII01aTh NTpaBuiIa Mpu padoTe ¢ yueOHbIM U Ja00OPATOPHBIM 000PYAOBAHUEM;

e  yYMEHHE BBIABUIATH T'MIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTATbHBIMU
cpencTBamMu, (GopMyIupys Leidb HUCCIEIOBaHUS, aHATW3UPOBATH IOITYYCHHbBIE
pe3yJbTaThl U I€J1aTh BBIBOJBL;

e  yMEHHME Yy4YacTBOBaTh B Y4YEOHO-HCCIIEIOBATEIbCKON paboTe 1o
OMONOTHH, HKOJIOTUA W MEAMIIMHE, TPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX
o01IecTB, U MyOJUYHO HPEACTABISATH MOJYUYEHHbIE PE3yJbTaThl HA YUYEHHMUECKUX
KOH(epeHUusX;

e  yYMEHHE OIIEHMBAaTh ATHUYECKHUE aCHEKThl COBPEMEHHBIX HCCIIET0BaHUMN
B oOjacth OHMOJOTMM W  MEAMLMHBI  (KJIOHMPOBAaHUE, MCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T'€HOMa U CO3/JaHHUE TPAHCTCHHBIX
OpTraHU3MOB);

e  yYMEHHE OCYIIIECTBIISITh OCO3HAHHBIN BBIOOD Oy myuiein
npoeCCHOHAIBHOM ~ JEATEIBHOCTH B 00OJacTh  OHOJIOTHH,  MEIUIIMHBI,
OMOTEXHOIOTHH, BETCPUHAPUH, CEJILCKOTO XO03sHCTBa, [MUILEBOM

MIPOMBIIIUICHHOCTH, YTIyOJATh TI03HABATENbHBI WHTEPEC, HANpaBICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccun ©  MPOJOJDKEHHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO U
BBICIIIET0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (nbp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubnuoreka [{OK
1 b 1
HONOTHA Kak Hdyka https://m.edso00.ru/7f41c292
bubnuoreka [IOK
2 XK 2
HBHIC CHCTEMBL 1 HX H3YACHHE https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
b 2
3 HOTOTIA TIeTiH 05 https://m.edso00.ru/7f41c292
bubmmoteka IIOK
4 X 1 1
FMUHECKAs Oprafusaiiti et . https://m.edso00.ru/7f41c292
bu6mmoteka IIOK
> CTpoeHHE 1 GyHKIHH KICTKH 8 2 https://m.edso0.ru/7f41¢c292
6 OOMeH BelecTB 1 MpEeBpaIICHUE SHEPTUH B 9 1 bubmuoreka [JOK
KJIETKE https://m.edso0.ru/7f41¢c292
HacnencrBennas nuadopmanus u bubnmnorexa [JOK
7 . 9 0,5
peanusanus e€ B KICTKe N N https://m.edso0.ru/7f41c292
bubnunoreka LIOK
XK i 1
8 MISHCHHBIH LT KHeTKHﬁ A 6 https://m.edso0.ru/7f41c292
bubnunorexa LIOK
9 C 17 1,5
TPOCHNC H YHKIUHH OPraHH3MOB https://m.edsoo.ru/7f41¢c292
10 Pa3mMHOXeHME 1 pa3BUTHE OPTraHU3MOB 8 1,5 bubmorexa [TOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 I'enernka — Hayka O HAaCJIEACTBEHHOCTHU U 5 05 bubnmnoreka HOK

W3MEHUYHUBOCTH OPTraHU3MOB ' https://m.edsoo.ru/7f41¢c292
12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 10 1 ﬁgiHE;T:;;? rou;émlczgz
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 ! ﬁg&?ﬁ;f;;g 8/I§f41(;292
VRN —— 3 05 osmessonurtesces
15 CelleKIIHs OPraH3MOB 4 ; Egpi?;;?:;(;fgﬁmngz
16 BuorexHo0THs U CUHTETHYECKAsd OMOJIOTUS 4 E;I[inlpll;f;(;? rou}imlcggg
17 PesepBHOE BpeMs 1 ]:tlfrij?/ljr?ee;;ggﬁmuzgz

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosmmyecTBo yacoB DJIeKTPOHHbBIE
Ne Tema ypoka JlaTra uzydenust (unpposnic)
/i yp Beero Konrpoasusie IIpakruueckue y 0Bpaz0BATETBbHBIE
padoThI padoThI pecypeb
1 buonorus kak KOMIUIEKCHAsI HAyKa U Kak 1 0 21 8152212’14 bubnuorexa [JOK
4acTh COBPEMEHHOI'O OOIIECTBA 06' 09' 2024 https://m.eds00.ru/863df188
1 Henensa
2 JKuBble cucTeMBI U X CBOMCTBA 1 02.09.2024- ]stIf@_Iiomga HO/I;% df354
06.09.2024 ps://m.edso00.ru
1 genensa
3 YpoBHEBas OpraHu3aus KUBBIX CHCTEM 1 02.09.2024- E;I@_I/I//IOTe;(a HO/I;63 df354
06.09.2024 ps://m.edso00.ru
4 Wcropust OTKPBITUS U U3YUEHUSI KIETKH. 1 0 : (1){96 2?234 bubnuorexa [IOK
Knerounas Teopus 13.09.2024 https://m.edsoo.ru/863df4a8
Mertoasl MOJIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTuueckas padora
«M3yueHne MeToI0B KIIETOUYHOW OHOJIOTHU 2 Henens
bubmuorexa [JOK
5) (xpomarorpadusi, snekrpodopes, 1 0,5 09.09.2024-
https://m.eds00.ru/863df606
muddepeHanbHOe HEeHTPUPYTHPOBaHUE, 13.09.2024
[TLIP)»
2 Henens
6 XUMHYECKUH COCTaB KIETKU 1 09.09.2024- bubmmorexa [JOK

13.09.2024

https://m.edsoo.ru/863dfae8



https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863dfae8

MI/IHCpaJ'II)HI)IC BCIICCTBA KJIECTKHU, UX

3 Henens

bu6mmoreka [IOK

7 16.09.2024-
Ouosornyeckas poib 90.09.2024 https://m.edsoo.ru/863dfdb8
Opranuyeckre BeIecTBa KIeTKH — OeJIKH. 3
3 JlaboparopHas pabota «ObHapy)eHue 05 16 815)12%254_ bubmmoreka [JOK
OEJIKOB C MOMOIIBI KAYECTBEHHBIX ' 20' 09' 2024 https://m.edsoo.ru/863dfc6e
peaKIuii»
9 CaoticTBa, knaccuduxarnys u GyHKIAN 1: 6{;22?4_ bubnnoreka [JOK
0enKoB 20.09.2024 https://m.eds00.ru/863dffOc
10 Opranuyeckue BelecTBa KJIETKH — 2;1 ggg?;l_ bubnnorexa [HOK
YTIIEBOIBI 27'. 09'_202 4 https://m.edso00.ru/863e00ba
4
11 Opranndeckue BEIECTBA KIETKH — 23 (})152?2514- bubnnoreka [JOK
JIUITUIBI 27.09.2024 https://m.edso0.ru/863e0682
Hyxkneunossie kucnorsl. JIHK u PHK. A
12 JlabopaTtopHas paborta «Hccnenoanue 05 23 ggegeojz_ bubnnoreka [JOK
HYKJIEHHOBBIX KUCJIOT, BBIJEIICHHBIX 3 ’ 27' 09' 2024 https://m.eds00.ru/863e0682
KJIETOK Pa3JIMYHBIX OPTaHHU3MOBY
13 Crpoenue u pynkuuu ATO. [lpyrue 3 3 6{9621260;;14_ bubnuoreka [IOK
nykieosuarpudocdarsr (HTD) 0 4 10' 2024 https://m.eds00.ru/863e098e
14 CexsennpoBanue JHK. Meroasl renomuku, 3 g ggelée(gz_ bubnmnoreka [JOK
TPAHCKPHIITOMUKH, TPOTEOMUKH 0 4 10' 2024 https://m.eds00.ru/863e0c36
5 Henend
bubnnorexka [JOK
15 MeTonapl CTPYKTYPHOM OMOIOTHI 30.09.2024- nosmoteka I

04.10.2024

https://m.edso00.ru/863e10b4



https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfc6e
https://m.edsoo.ru/863dff0c
https://m.edsoo.ru/863e00ba
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e0c36
https://m.edsoo.ru/863e10b4

6 Henens

16 Tunel knetok. [Ipokapuorndeckas kierka 07.10.2024- 556?7/10%;{3 HO/I;EB 049
11.10.2024 psS://m.edsoo0.ru e e
CTpOCHI/IC 3yKapI/IOTI/I‘-ICCKOﬁ KIJICTKH. 6 "Henensa
. bubnmoreka [JOK
17 [IpakTruueckas padora «M3yueHue cBOHCTB 0,5 07.10.2024-
. https://m.edsoo.ru/863e1398
KJIETOYHON MeMOpaHbI» 11.10.2024
6 Henend
18 IToBepXHOCTHBIN anmnapar KJIETKH 07.10.2024- E;I@_I/I//IOTega HO/I;% 1560
11.10.2024 ps://m.edsoo0.ru e
OnHOMEMOpaHHBIE OPTaHOUBI KIETKH.

19 [IpakTuueckas pabora «13yueHue 05 12 fgﬁ)ﬂz}z bubnuorexa [JOK
JIBU>KEHUS I[IUTOIIa3Mbl B PACTUTEIIbHBIX 18.10.2024 https://m.eds00.ru/863e15f0
KIIETKax»

[TosryaBTOHOMHBIE OpraHOUIbI KJIETKU:

20 MUTOXOHJIPHH, T1acTUbL. JlabopaTopHas 05 12 fgg%?‘l bubnuotexa [JOK
pabota «/ccnenoBaHue mia3Monn3a u ' 18' 10' 2024 https://m.edso0.ru/863e1712
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX) o

7 Henens
21 HemeMOpaHHbIe opraHOU bl KJIIETKH 14.10.2024- E;I@_I/I//IOTe;(a HO/I;63 1712
18.10.2024 ps://m.eds00.ru/863e
8 Hepens
22 Crtpoenue u QyHKINHA s7Ipa 21.10.2024- E;IGSJ_I;IOTe;a HO/I;(SS 182
Q 25.10.2024 ps://m.eds00.ru/863e182a
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK

93 sykapHot. JlabopaTopHas pabora 05 Zf fgzeoﬂzi bubnuoreka [IOK
«M3y4yeHne CTpoeHUs KIETOK pa3InYHbIX ’ 25' 10' 2024 https://m.eds00.ru/863e1942
OpPraHU3MOBY T
AccuMUISIMS U JUCCUMMJIALIUS — JBE bubnuoreka [IOK

24 8 Henens

CTOpOHBI MeTabou3Ma. Turmbsl ooOmMeHa

https://m.edsoo.ru/863e1d70
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BeniectB. JlaboparopHas pabota «3ydenue
KaTaJIMTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMHJIa3bl WITA KaTasla3bl)»

21.10.2024-
25.10.2024

DepMEeHTAaTUBHBIN XapaKTep peaKuii
KJIeTOYHOro MeTabonu3Mma. JlabopaTopHas

bu6mmoreka [IOK

25 0 " 0,5
paota «M3yucine pepMeHTATHBHOTO https://m.edso0.ru/863ele9c
pacIIeryICH sl IIEPOKCH/Ia BOJIOPOIA B
PACTHTENBHBIX U )KUBOTHBIX KJIETKAX)»
bubmuorexa [JOK
26 b - 0 - 0
SJIKH-aKTUBATOPBI U OCITKU-UHTHOUTOPBI https://m.eds00.ru/86320d6
bu6mmorexka [IOK
27 A i 0
BTOTPOGHbIii THIT 06MEHa BetecTs https://m.edso0.ru/863e220c
bu6mmorexka [IOK
28 o
OTOCHHTES https://m.edso0o.ru/863e231a
XemocuHtes. JJaboparopnas pabota
29 «CpaBHEHHE TTPOLIeCcCOB (POTOCHHTE3A U 0,5 bubnuorexa LIOK
p pon ’ https://m.edso00.ru/863e25fe
XEMOCHHTE3a»
AHaspoOHbBIe OpraHu3Mbl. Buibl OposxeHusI.
30 Ha6opaT0 Has[p abora «C aBieHI/II; Bubmiorexa LIOK
patoprai p P https://m.edso00.ru/863e2aae
IIPOIIECCOB OPOKCHHUS M JIBIXaAHUS
31 AdpoOHBIE OpraHU3MBbL. JTarbl bubmuorexa [IOK
SHEPTreTHYECKOro oOMeHa https://m.eds00.ru/863e2e64
DHeprus MeMOpPaHHOTO TpaIueHTa
p P pak bu6mmorexa [IOK
32 npoToHoB. Cunte3 AT®: paborta
. https://m.edso00.ru/863e2f9a
npoToHHON AT®-cuHTa3bI
b K
33 Peakuuu MaTpuuHOro CUHTE3a uommorexa LO

https://m.edsoo.ru/863e2f9a
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bubmuorexa [JOK

34 T — i PHK
PATCKPUIIIA — MATPHHAHBI CHHTES https://m.edso0.ru/863e30d0
. bubnmoreka [JOK
35 T
DATCIALIA 1 €€ ITallbl https://m.edso0.ru/863e30d0
36 Komupoanue amuaOkHCTI0T. Ponib pubocom bubmuoreka [JOK
B OMocHHTE3€e OeKka https://m.edsoo0.ru/863e3422
37 Opranusanus reHoma y mpokapuoT u bubnnoreka [JOK
JYKapuoT https://m.eds00.ru/863e3666
38 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH bu6mmoreka [IOK
TE€HOB Y 3YKapuoT https://m.eds00.ru/863e3792
Bupycel — BHEKIETOUHBIC ()OPMBI KU3HH U
39 obnuratHele napasutsl. [IpakTuyeckas 0,5 bubmorexa HOK
P P ' https://m.eds00.ru/863e38a0
pabota «CoznaHue MOJeNn BUPYyCa»
40 BupycHsble 3a0051€BaHMs YeI0BEKa, bubnuoreka [IOK
JKUBOTHBIX, PACTCHUIN https://m.edso0.ru/863e39ae
bu6mmoreka [JOK
41 H
AHOTEXHOJIOTUH B OMOJIOTHU U MEIHUIIHHE httns://m.edsoo.ru/863e3d14
. bubnuoteka [JOK
42 K
MISHCHHBII HHIT KITCTICH https://m.edso0.ru/863e3f76
. bubnuotexa [JOK
4 M HK
3 ATpHHHBI CHHTE3 /] https://m.eds00.ru/863e3f76
Xpomocomsl. JIaGoparopHast paboTa
44 «H3ydeHne XpoMOCOM Ha TOTOBBIX 0,5 bubmorexa HOK
v P ' https://m.eds00.ru/863e3f76
MUKpOTIpenaparax»»
bu6mmorexa [IOK
4 .
> JleneHHe KIeTkH — MHUTO3 https://m.edso0.ru/863e41ba
46 Tunel kneTok. KapuokuHes U IUTOKUHES. 05 bubnmoreka [JOK

JlaGopaTtopHnas pabora «Habmronenue

https://m.edso0.ru/863e4084
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MUTO3a B KJIETKaX KOHYMKa KOpeIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpeniapaTax)»

47 Perynsamus »xu3HEHHOTO ITUKJIA KIETOK bubmorexa LOK
Yy H https://m.eds00.ru/863e4516
bu6mmoreka [IOK
4
8 OpraHusMm Kak eUHOE 11eI0e https://m.edso0.ru/863e4746
49 Tkanu pacrenuii. JJaboparopuas padbora 05 bubnnoreka [JOK
«M3y4yeHne TKaHEeH pacTeHUIN» ’ https://m.eds00.ru/863e485¢e
TkaHU >KUBOTHBIX U YEJIOBEKA. Eub 10K
noOInoTeKa
50 JIa6 §] 1 I 0,5
ADOPATOPHAT pabota «XISYHCHHE Thaten https://m.edso0.ru/863e4ec6
SKUBOTHBIX)
Oprausl. CucreMsl opranos. JlabopatopHast
51 560Ta «H3yueHue OpFaHOB BeTKI;BOFI; 0,5 bubmmorexa [TOK
p i p H ' https://m.eds00.ru/863e4c50
pacTeHus»
bu6mmoreka [IOK
52
Onopa Texa opranu3mos https://m.edsoo0.ru/863e4ec6
bu6mmoreka [IOK
53
JBIDKEHHE OPraHH3MOB https://m.edsoo.ru/863e4da4
bu6mmoreka [JOK
54 I1
HTARHC Oprafusmon https://m.edsoo.ru/863e4da4
55 [IuTranure NO3BOHOYHBIX KUBOTHBIX. bubnmoreka [JOK
[InmeBapurenbHas cucrema 4enoBeKa https://m.edsoo.ru/863e4fd4
bu6mmorexa [IOK
56 JlpIxaHWe OpraHu3MOB https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e51fa
57 JIpIxaHne MO3BOHOYHBIX KUBOTHBIX U [[bubmuoTexa [IOK

YCIO0BCKa

https://m.edso00.ru/863e5416
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bubmuoreka [JOK

58 TpaHcropT BELECTB y OPraHU3MOB https://m.eds00.ru/863e5538
59 KpoBeHocHas cuctema 1o3BOHOUHBIX bubmumoreka [IOK
JKUBOTHBIX U YEJIOBEKA https://m.eds00.ru/863e5538
60 Brigenenue y opranu3mMoB bubmmorexa [JOK
https://m.eds00.ru/863e5646
61 3amuTa y OpraHu3MoB bubmorexa LHOK
https://m.eds00.ru/863e5768
62 NMMyHHast cucTema denoBeka bubmmorexa LOK
https://m.eds00.ru/863e588a
63 PaznpaxxuMoCTh U perynsius y OpraHu3MoB bubmmorexa [TOK
https://m.edsoo.ru/863e5ac4
64 I'ymopanbHas peryssauus 1 S3HI0KpUHHAs bubnnoreka [JOK
CHCTEMa )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863e5ac4
65 @DopMBI pa3MHOKEHUSI OPraHU3MOB bubnuorexa LIOK
https://m.eds00.ru/863df188
bubnnoreka [JOK
06 Honoroe paswroserime https://m.edsogru/863df354
. bubnmnoreka [JOK
o Meitos y 1 https://m.edsogru/863df354
I'ametorenes. O6pa3zoBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas pabora 05 bubnmoreka [JOK
«M3y4yeHne cTpoeHUs MOJIOBBIX KJIETOK Ha ' https://m.edso00.ru/863df4a8
TOTOBBIX MUKpOIIpernapaTax»
69 NunuBuayanbHOE pa3BUTHE OPraHU3MOB — bubnnoreka [JOK
OHTOI'€HE3 https://m.eds00.ru/863df606
70 3akJiaJika OpraHoOB M TKaHEH U3 bubmuorexa [JOK

3apOAbIIICBEIX JTUCTKOB

https://m.edso0.ru/863dfae8
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Poct u pa3Butue xuBoTHBIX. JlabopaTopHas

bu6mmoreka [IOK

71 0 B 0,5
pabora « I:ISIBJIGHI/IE: MIPU3HAKOB CXOJICTBA httos://m.edsoo.ru/863df188
3apObIIEH TO3BOHOYHBIX YKUBOTHBIX
Pa3zMHOXEeHME U pa3BUTHE PACTECHUM.

72 JlaGoparopnas pabota «CTpoeHHe OpraHoB 0,5 bubmmorexa LIOK

PaTOPHAA b POCHIE 0P ! https://m.edsoo.ru/863df354
Pa3MHOKEHHUSI BBICILIUX PACTCHUI

73 Hcropust ctaHOBIIEHHS U pa3BUTUSA bubnuorexa [JOK
TE€HETUKH KaK HayKH https://m.eds00.ru/863df354
OCHOBHBIE TTOHSTHSI 1 CUMBOJIBI TEHETHKHU. BuG 10K

nonImoTexa

74 Jlab 0 0,5

abopatopias pabota «I[po30(1)1/mau1<a1< https://m.edsoo.ru/863df4a8
00BEKT TeHETUYECKUX UCCIIEIOBAHUII»
3aKOHOMEPHOCTH HACJICTOBAHUS
MPU3HAKOB. MOHOTHOPUIHOE CKPEIIUBaHUE.
75 Hp aKTUYeCcKast a60Tap "U3 GHI/II)C B 0,5 bubmmorexa [OK
P P i ’ https://m.eds00.ru/863df606
pe3yIbTaTOB MOHOTUOPUTHOTO
CKpelLIMBaHus y Apo30¢uist"

76 [{utonornyeckre OCHOBBI MOHOTHOPHTHOTO bubnnoreka [JOK
CKpEIIMBaHUS https://m.edsoo.ru/863dfae8

77 AHnanmmsupyromiee ckpeniuBanue. Henonnoe bubnuoreka [IOK
JOMUHUPOBaHUE https://m.edsoo.ru/863dfdb8
JurnbpuaHoe cKpemuBaHue.

78 [IpakTuueckas padora «M3ydyenue 05 bubnnoreka [JOK
pe3yIbTaTOB TUTHOPUIHOTO CKPEIUBAHUS Y ’ https://m.edso00.ru/863dfc6e
JPO30(QHITBI»

79 [{uTonornyeckre OCHOBBI TUTUOPHUTHOTO bu6mmorexa [IOK
CKpeLIUBaHUs https://m.edsoo.ru/863dffOc

bu6mmoreka [IOK

80 CreruieHHOe HAcleI0BaHHUE MPU3HAKOB

https://m.edso0.ru/863e00ba
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81 XpoMOCOMHAasg TEOPUS HACIEICTBEHHOCTHA 1 Bubmorexa LIOK
p p A https://m.eds00.ru/863e0682

bu6nmoreka [IOK
82 I'enernka mona 1 https://m.eds00.ru/863e0682
83 I'eHOTHII KaK II€JIOCTHASA CUCTEMA 1 buomaorexa HOK

https://m.edsoo.ru/863e


https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e0c36
https://m.edsoo.ru/863e10b4
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863dfae8

3HaueHUE MGHHHHHCKOﬁ T'CHCTUKU B

93 MIPEIOTBPALICHUH M JICYCHUN TeHETHYCCKUX 1 bubmmorexa LIOK
PSAOTEP mu https://m.eds00.ru/863dfdb8
3a00JIeBaHUI YeTIOBEKA
OCHOBHBIE OHSITHS CEJICKIUU.

94 JlaboparopHnast pabora «/3yueHue copToB 1 05 bubnmoreka [JOK
KYJbTYPHBIX PACTEHUW U MMOPOJ JTOMAILIHUX ’ https://m.edso00.ru/863dfc6e
KUBOTHBIX)»

o5 JI\I/Ie6Toz[b1 CCJ‘IGKI_II/I(()SHHOI/I I]/DIa6OTLI. . 5 Bu6miorexa LIOK

abopatopua pa ? Ta (MISyHCHHE METONOB ’ https://m.edso0.ru/863dff0c
CEJICKIIUU PaCTCHUIN»
96 o Mpatotecson paors. 1 buGmmorea 110K
P . P https://m.eds00.ru/863e00ba
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3yuYeHUEe U UCTIOIh30BaHNE 1 bubnuoteka [JOK
TEHETUYECKUX PECYPCOB https://m.eds00.ru/863e0682

o5 buorexHonorus l-faK HayKa 1 OTp%cnb . os Bubmiorexa [IOK
HPOMSBOACTRA, 1 ipaKtiiccKai pabota ’ https://m.eds00.ru/863e0682
«3yueHne 0ObEKTOB OMOTEXHOIOTHUIY

99 OcCHOBHBIE HANIPABJICHHUS] CAHTETUYECKOM 1 bubnmnoreka [JOK
ouosiorun https://m.edso00.ru/863e098e

bubmuorexa [JOK

100
XPpOMOCOMHasI H reHHas HH)KeHepT 71 https://m.eds00.ru/863e0c36

bubmuorexa [JOK
101
0 Menuumrckme GrotexHonoruy 1 https://m.edso00.ru/863e10b4
102 PezepHblil ypok. [ToBTOpeHue, 06001eHMe, 1 bubnuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/863e0d9e
OBIIEE KOJIMYECTBO YACOB I10
- 102 13,5

I[TPOTPAMME
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